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Technical Field 



[001] The present invention relates to a light guide for illuminating documents in a line shape in 



facsimile machines, copying machines, scanners and the like, and an image reader having this 
light guide incorporated therein. 
Background Art 

[002] There is proposed, for the purpose of effectively irradiating the object of irradiation with 

lights from light sources, what uses a light guide whose section is a paraboloid (see Patent 

Document 1 for instance). 
[003] There is also known a compound parabolic concentrator (CPC) which is intended to 

enhance the efficiency of concentration with no regard for image formation performance 

(Non-Patent Document 1). 
Patent Document 1: Japanese Patent Laid-Open No. 2001-330734 

Non-Patent Document 1 : Title of book - No. 6, Pencil of Light 5: Non-Image Forming Light 

Concentrating Optical System; Author - Tadao Tsuruta 
Disclosure of the Invention 
Problems to be Solved by the Invention 

[004] Lights emitted from a light guide expand. As a result, where the distance between the 
document and the emitting face is great, the illumination of the face of the document may 
decline, which is not desirable. 

[005] Incidentally, as stated in Non-Patent Document 1, a compound parabolic concentrator 
(CPC) is an optical system devised for efficient concentration of lights, and has a 
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ABSTRACT 



(2006.01) 



A light guide emits lights incident on an end face from an 
emitting face extending longitudinally of the guide, while 
having the lights reflected by its internal face. A sectional 
shape of the guide in a direction orthogonal to the longitu- 
dinal direction of this light guide has two opposite parabolas, 
a line segment connecting the focal points of the two 
opposite parabolas, and a line segment (bottom face) cor- 
responding to the emitting face. A scattering pattern con- 
sisting of white ink is formed on the line segment (bottom 
face) connecting the focal points. With this guide, the face 
of a document is to be efficiently illuminated by conversely 
utilizing the characteristic of the compound parabolic con- 
centrator (CPC) to convert scattered lights extending over a 
full angle from a limited area into radiant lights confined to 
a prescribed emission angle and thereby minimizing the 
expansion of lights. 
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numeral 66 denotes a plastic case. This line illuminator 60, as 
it has no reflective face in the refractive index medium, serves 
to restrain the angle of expansion. Thus, since the contents of 
the compound parabolic reflectors 63 and 64 are air, lights do 
not expand when they are emitted from the opening 65, which 
is the outlet of illuminating lights. 

Although there have been described what are the present 
exemplary embodiments of the invention, it will be under- 
stood that variations and modifications may be made thereto 
within the spirit and scope of the appended claims. 

The invention claimed is: 

1. An elongate light guide having an end face on a longi- 
tudinal end thereof, an elongate emitting face extending lon- 
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9. An image reader comprising an illuminating unit includ- 
ing: an elongate light guide having an end face on a longitu- 
dinal end thereof, an elongate emitting face extending longi- 
tudinally of the guide and an internal face extending 
longitudinally of the guide, the light guide emits lights inci- 
dent on the end face from the emitting face in a line shape, 
while the lights are reflected by the internal face, wherein a 
sectional shape of the light guide in a direction orthogonal to 
the longitudinal direction of this light guide has two opposite 
parabolas or two oval curves, a line segment connecting the 
focal points of said two opposite parabolas or the focal points 
of said two oval curves, and a line segment corresponding to 
said emitting face, and a light source on an end face of the 
light guide, a lens array for converging on a light receiving 



gitudinally of the guide and an internal face extending longi- 15 e i emen t lights radiated from the illuminating unit toward a 
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tudinally of the guide, the light guide emits lights incident on 
the end face from the emitting face in a line shape, while the 
lights are reflected by the internal face, wherein a sectional 
shape of the light guide in a direction orthogonal to the lon- 
gitudinal direction of this light guide has two opposite 
parabolas or two oval curves, a line segment connecting the 
focal points of said two opposite parabolas or the focal points 
of said two oval curves, and a line segment corresponding to 
said emitting face. 

2. The light guide according to claim 1, wherein a side face 25 
of the light guide on a side of said emitting face is substan- 
tially parallel to the optical axis. 

1. Hie light guide according to claim 1, wherein the sec- 
tional shape of the light guide causes light emitted from the 
emitting face to be con lined to a prescribed emission angle 
with respect to the emitting face. 

4. The light guide according to claim 1, wherein the said 
line segment connecting the focal points corresponds to a 
bottom face of the light guide extending longitudinally 
thereof, is disposed opposite to said line segment correspond- 
ing to said emitting face, and has a scattering pattern formed 
thereon. 

5. The light guide according to claim 1, wherein said end 
lace is adapted to receive incident light thereon from a light 
source. 

6. The light guide according to claim 1, wherein the line 
segment corresponding to said emitting face of the light guide 
has a larger width than that of the said line segment connect- 
ing the focal points. 

7. An image reader comprising an illuminating unit includ- 
ing: an elongate light guide having an end face on a longitu- 
dinal cud thereof, an elongate emitting face extending longi- 
tudinally of the guide and an internal face extending 
longitudinally of the guide, the light guide emits lights inci- 
dent on the end face from the emitting face in a line shape, 
while the lights are reflected by the internal face, wherein a 
sectional shape of the light guide in a direction orthogonal to 
the longitudinal direction of this light guide has two opposite 
parabolas or two oval curves, a line segment connecting the 
focal points o I said two opposite parabolas or the focal points 55 
of said two oval curves, and a line segment corresponding to 
said emitting lace, a light source on an end face of the light 
guide, a lens array lor converging on a light receiving element 
lights radiated from the illuminating unit toward a document 
and reflected by the document or transmitted by the docu- 60 
incut, and a box housing the illuminating unit and the lens 
array. 

8. I "he image reader according to claim 7, including two of 
said illuminating units, and the illuminating units are so 
arranged as to cause lights emitted from the emitting faces of 65 
the light guides thereof to irradiate the same area of a face of 
the document being illuminated. 



30 



35 



40 



45 



50 



document and reflected by the document or transmitted by the 
document, and a box housing the illuminating unit and the 
lens array, wherein a side face of the light guide on a side of 
said emitting face is substantially parallel to the optical axis. 

10. The image reader according to claim 9, including two 
of said illuminating units, and the illuminating units are so 
arranged as to cause lights emitted from the emitting faces of 
the light guides thereof to irradiate the same area of a face of 
the document being illuminated. 

11. An elongate light guide comprising: 
an end face; 

an emitting face extending longitudinally of the guide and 

which emits light in a line shape; and 
an internal face; 
wherein: 

the light guide emits light incident on the end face from the 
emitting face while the light is reflected by the internal 

face; 

the light emitted from the emitting face is confined to a 
prescribed emission angle with respect to the emitting 

face; 

a sectional shape of the light guide in a direction orthogonal 
to the longitudinal direction of this light guide has two 
opposite parabolas or two oval curves, a line segment 
connecting the focal points of said two opposite parabo- 
las or the focal points of said two oval curves, and a line 
segment corresponding to said emitting face; and 

said line segment connecting the focal points is disposed 
opposite to said line segment corresponding to said 
emitting face and has a scattering pattern formed 
thereon. 

12. The light guide according to claim 11, wherein a side 
face of die light guide on a side of said emitting face is 
substantially parallel to an optical axis of the light guide. 

13. The light guide according to claim 11, wherein said end 
face is adapted to receive incident light thereon from a light 
source. 

14. The light guide according to claim 11, wherein the line 
segment corresponding to said emitting face of the light guide 
has a larger width than that of the said line segment connect- 
ing the focal points. 

15. An elongate light guide comprising: 
an end face; 

an emitting face extending longitudina 

which emits light in a line shape; 
an internal face; 
wherein: 

said end face is adapted to receive ir 
from a light source; 
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the light guide emits the light incident on the end face from 
the emitting face while the light is reflected by the inter- 
nal face; and 

a sectional shape of the light guide in a direction orthogonal 
to the longitudinal direction of this light guide has two 
opposite parabolas or two oval curves, a line segment 
connecting the focal points of said two opposite parabo- 
las or the focal points of said two oval curves, and a line 
segment corresponding to said emitting face. 
16. The light guide according to claim 15, wherein the line 
segment corresponding to said emitting face of the light guide 
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has a larger width than that of the said line segment connect- 
ing the focal points. 

17. The light guide according to claim 15, wherein the said 
line segment connecting the focal points corresponds to a 
bottom face of the light guide extending longitudinally 
thereof, is disposed opposite to said line segment correspond- 
ing to said emitting face, and has a scattering pattern formed 
thereon. 
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numeral 66 denotes a plastic case. This line illuminator 60, as 
it has no reflective face in the refractive index medium, serves 
to restrain the angle of expansion. Thus, since the contents of 
the compound parabolic reflectors 63 and 64 are air, lights do 
not expand when they are emitted from the opening 65, which 
is the outlet of illuminating lights. 

Although there have been described what are the present 
exemplary embodiments of the invention, it will be under- 
stood that variations and modifications may be made thereto 
within the spirit and scope of the appended claims. 

The invention claimed is: 

1. An elongate light guide having an end face on a longi- 
tudinal end thereof, an elongate emitting face extending lon- 
gitudinally of the guide and an internal face extending longi- 
tudinally of the guide, the light guide emits lights incident on 
the end face from the emitting face in a line shape, while the 
lights are reflected by the internal face, wherein a sectional 
shape of the light guide in a direction orthogonal to the lon- 
gitudinal direction of this light guide has two opposite 
parabolas or two oval curves, a line segment connecting the 
focal points of said two opposite parabolas or the focal points 
of said two oval curves, and a line segment corresponding to 
said emitting face. 

2. Hie light guide according to claim 1 , wherein a side face 
of the light guide on a side of said emitting face is substan- 
tially parallel to the optical axis. 

3. Hie light guide according to claim 1, wherein the sec- 
tioicil shape of the light guide causes light emitted from the 
emitting lace to be confined to a prescribed emission angle 30 
with respect to the emitting face. 

4. The light guide according to claim 1, wherein the said 
line segment connecting the focal points corresponds to a 
bottom face of the light guide extending longitudinally 
thereof, is disposed opposite to said line segment correspond- 
ing to said emitting face, and lias a scattering pattern formed 
thereon. 

5. The light guide according to claim 1, wherein said end 
face is adapted to receive incident light thereon from a light 
source. 

6. The light guide according to claim 1, wherein the line 
segment corresponding to said emitting face of the light guide 
has a larger width than that of the said line segment connect- 
ing the focal points. 

7. An image reader comprising an illuminating unit includ- 
ing: an elongate light guide having an end face on a longitu- 
dinal end thereof, an elongate emitting face extending longi- 
tudinally of the guide and an internal face extending 
longitudinally of the guide, the light guide emits lights inci- 
dent on the end face from the emitting face in a line shape, 
while the lights are reflected by the internal face, wherein a 
sectional shape of the light guide in a direction orthogonal to 
the longitudinal direction of this light guide has two opposite 
parabolas or two oval curves, a line segment connecting the 
focal points of said two opposite parabolas or the focal points 55 
of said two oval curves, and a line segment corresponding to 
said emitting face, a light source on an end face of the light 
guide, a lens array for converging on a light receiving clement 
lights radiated from the illuminating unit toward a document 
and reflected by the document or transmitted by the docu- 60 
nient, and a box housing the illuminating unit and the lens 
array. 

8. The image reader according to claim 7, including two of 
said illuminating units, and the illuminating units are so 
arranged as to cause lights emitted from the emitting faces of 65 
the light guides thereof to irradiate the same area of a face of 
the document being illuminated. 



9. An image reader comprising an illuminating unit includ- 
ing: an elongate light guide having an end face on a longitu- 
dinal end thereof, an elongate emitting face extending longi- 
tudinally of the guide and an internal face extending 
longitudinally of the guide, the light guide emits lights inci- 
dent on the end face from the emitting face in a line shape, 
while the lights are reflected by the internal face, wherein a 
sectional shape of the light guide in a direction orthogonal to 
the longitudinal direction of this light guide has two opposite 
parabolas or two oval curves, a line segment connecting the 
focal points of said two opposite parabolas or the focal points 
of said two oval curves, and a line segment corresponding to 
said emitting face, and a light source on an end face of the 
light guide, a lens array for converging on a light receiving 

15 element lights radiated from the illuminating unit toward a 
document and reflected by the document or transmitted by the 
document, and a box housing the illuminating unit and the 
lens array, wherein a side face of the light guide on a side of 
said emitting face is substantially parallel to the optical axis. 

10. The image reader according to claim 9, including two 
of said illuminating units, and the illuminating units are so 
arranged as to cause lights emitted from the emitting faces of 
the light guides thereof to irradiate the same area of a face of 
the document being illuminated. 

11. An elongate light guide comprising: 
an end face; 

an emitting face extending longitudinally of the guide and 

which emits light in a line shape; and 
an internal face; 
wherein: 

the light guide emits light incident on the end face from the 
emitting face while the light is reflected by the internal 

face; 

the light emitted from the emitting face is confined to a 
prescribed emission angle with respect to the emitting 
face; 

a sectional shape of the I ight guide in a direction orthogonal 
to the longitudinal direction of this light guide has two 
opposite parabolas or two oval curves, a line segment 
connecting the focal points of said two opposite parabo- 
las or the focal points of said two oval curves, and a line 
segment corresponding to said emitting face; and 
said line segment connecting the focal points is disposed 
opposite to said line segment corresponding to said 
emitting face and has a scattering pattern formed 
thereon. 

12. The light guide according to claim 11, wherein a side 
face of the light guide on a side of said emitting face is 
substantially parallel to an optical axis of the light guide. 

13 . The light guide according to claim 1 1 , wherein said end 
face is adapted to receive incident light thereon from a light 
source. 

14. The light guide according to claim 11, wherein the line 
segment corresponding to said emitting face of the light guide 
has a larger width than that of the said line segment connect- 
ing the focal points. 

15. An elongate light guide comprising: 
an end face; 

an emitting face extending longitudina 
which emits light in a line shape; an 
an internal face; 
wherein: 
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said end face is adapted to receive inc 
from a light source; 
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